Objective-Longer duration of untreated psychosis (DUP) is associated with poorer early-course and long-term outcomes, and is a target of early detection and intervention efforts. Given the paucity of research on childhood and adolescent stressors (e.g., maltreatment and neighborhood disorder) as potential predictors of DUP, limited research on premorbid substance use as a determinant of DUP, and inconclusive findings on the association between DUP and neurocognition, we conducted three sets of analyses to address these issues. Mode of onset of psychosis was also considered, given its established role as an illness-level correlate of DUP.
Introduction
Duration of untreated psychosis (DUP), or the period of treatment delay between onset of psychotic symptoms and treatment initiation, is associated with poorer outcomes of psychotic disorders (Marshall et al., 2005; Perkins et al., 2005) . Related to this, early detection and intervention services are being implemented in many countries (Birchwood et al., 2002; Edwards and McGorry, 2002; Compton et al., 2008b) . Longer DUP is a predictor of poorer outcomes in terms of greater positive symptom severity, lower remission rates, and greater functional impairment; however, whether DUP is causally related to, or only a marker of, poorer outcomes remains unclear (McGlashan, 2008) . Aside from knowledge of DUP as a predictor of outcomes, less is known about predictors of DUP itself, especially regarding socio-environmental factors and premorbid substance use. Additionally, there is a prominent dearth of research on treatment delay among young African Americans with emerging psychotic disorders. In fact, aside from our own studies, we are unaware of other research that focuses on this population. In our prior independent sample, we found that DUP is predicted by mode of onset of psychosis, living below the federal poverty level, poor family functioning, not having health insurance, the family's report of financial problems, and the family's report of barriers to seeking care (Compton et al., 2009a; Compton et al., 2009b; . In the present study, we extend this line of research by studying additional hypothesized predictors of treatment delay in another sample comprised predominantly of African Americans. A somewhat unresolved question is whether DUP is associated with neurocognition, which is increasingly recognized as a crucial domain of early-course psychotic disorders.
Predictors of DUP are known to exist at the patient/illness-, family-, and health-services levels (Compton et al., 2008a; Compton et al., 2009a; Compton et al., 2009b; Compton & Broussard, 2011; . For example, patient/illness-level predictors include single marital status (Pek et al., 2006) , living in poverty , greater negative symptoms (Boonstra et al., 2012) , and perhaps most importantly, a more gradual mode of onset of psychosis (Compton et al., 2008a) . However, little evidence exists on other patient-level factors, such as childhood maltreatment, as well as macro-level factors like neighborhood disarray. Furthermore, relatively little is known about the impact of substance use on DUP. Though studies have been limited, in a meta-analysis, Burns (2012) found no significant differences in DUP between cannabis users and non-users, or between those using and not using substances in general.
A potential association between longer DUP and poorer neurocognitive functioning has been of interest during the past decade. If proven, it might support the notion that untreated psychosis is somehow neurotoxic, and serve to explain the well-established association between DUP and functional outcomes (Perkins et al., 2005) . Cognitive dysfunction is also a plausible risk factor for lengthening DUP, by attenuating illness recognition or hindering capacity to complete tasks necessary to initiate treatment. Over a dozen studies to date have examined the association between DUP and neurocognition. For example, in their metaanalysis, Perkins and colleagues (2005) noted eight studies investigating correlations between DUP and cognitive functioning in various domains. While findings were mixed, several larger studies did not find an association, and most subsequent inquiries also have not (Barnes et al., 2008; Goldberg et al., 2009; Malla et al., 2011; Rund et al., 2007) , though exceptions exist. Longer DUP might be associated with impaired performance in verbal IQ, verbal learning, and verbal working memory (Lappin et al., 2007) , and memory and preattentional visual tasks (Cuesta et al., 2012) . The Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) Consensus Cognitive Battery (MCCB; Neuchterlein et al., 2008) , which we administered in this study, offers a comprehensive approach to measuring neurocognition in schizophrenia, and thus testing associations between neurocognition and DUP.
In light of limited research on predictors of DUP, including socio-environmental adversity (e.g., maltreatment and neighborhood disorder in childhood/adolescence), insufficient study of pre-illness substance use as a potential determinant of DUP, and inconclusive findings on the association between DUP and neurocognition, we rigorously measured DUP and other key variables and conducted three sets of analyses. First, we examined demographic and clinical variables, as well as premorbid functioning, childhood maltreatment, and neighborhood disorder, in predicting DUP. Second, we assessed the potential influence of premorbid alcohol and cannabis use on DUP. Both analyses considered the effect of mode of onset of psychosis given its known role as a determinant of DUP (Compton et al., 2008a) . Third, we examined correlations between DUP and diverse neurocognitive domains assessed with the MCCB. Given the extent of negative findings to date, the third aim of our study is admittedly the least interesting. Nonetheless, due to some positive findings, we wanted to assess any possible associations in light of our rigorous measurement of DUP and thorough ratings of neurocognition. Additionally, none of the previous studies have focused on African Americans.
Methods

Setting and Sample
Consecutively admitted first-episode psychosis patients were enrolled from five inpatient psychiatric units, three in Atlanta, Georgia, and two in Washington, D.C., all primarily serving low-income, and socially disadvantaged patients with no insurance or with publicsector insurance. The majority of participants were male (135, 75%), and the mean age was 24.2 ± 4.9 years (range: 18-39). Furthermore, most participants were African American (154, 85.6%), with less than ten percent being Caucasian (15, 8.3%), only two percent being Asian (4, 2.2%), and four percent being "other" such as Native American (7, 3.9%).
Patients were excluded if they: (1) were not English-speaking, (2) did not have a diagnosis of a primary non-affective psychotic disorder, (3) were outside the range of 18-40 years, (4) had known or suspected mental retardation, (5) had a Mini-Mental State Examination (Folstein et al., 1975; Cockrell and Folstein, 1988 ) score of <24, (6) had received >3 months of prior antipsychotic treatment, (7) had been hospitalized >3 months prior to index admission, (8) had a significant medical condition compromising ability to participate, or (9) were unable to provide informed consent.
General Procedures
Trained masters-or doctoral-level assessors conducted research assessments once psychotic symptoms were stabilized sufficiently for informed consent and participation. When possible, assessments were conducted with family members/informants to provide collateral information on select variables. This information was used, in addition to participant data, when arriving at consensus-based best estimates for some of the below measures. Study procedures were approved by all relevant Institutional Review Boards.
Measures and Rating Scales
Diagnoses were made using the Structured Clinical Interview for DSM-IV Axis I Disorders (SCID; First et al., 1998 ). An adapted version of the Family Interview for Genetic Studies (FIGS)-an interview guide for obtaining diagnostic information on family members (Maxwell, 1992) -was completed with patients and one or two informants when available (if they were a family member or spouse) to establish presence or absence of a psychotic disorder in first-degree relatives. Mode of onset of psychosis was categorized into five types defined by the World Health Organization's International Pilot Study of Schizophrenia (Jablensky et al., 1992) and then trichotomized as acute, subacute, and chronic. A consensus-based estimate of mode of onset of psychosis was rated only when it could be accurately judged (Compton et al., 2008a) .
Age at onset of psychosis and DUP (the latter operationalized as duration in weeks from onset of hallucinations/delusions to first hospital admission) were determined using the Symptom Onset in Schizophrenia (SOS) inventory (Perkins et al., 2000) . We used the SOS criteria to determine when hallucinations and/or delusions met the threshold for psychosis. The consensus-based date identifies the onset of symptoms, specifically when the severity of the symptom met clinical criteria, and the symptom occurred often enough to meet or exceed the required frequency. Hallucinations are defined as "a sensory perception that has the compelling sense of reality of a true perception but that occurs without external stimulation of the relevant sensory organ… must last more than several minutes, occur multiple times a day, or affect more than one sensory modality." Delusions are defined as "a false belief based on incorrect inference about external reality that is firmly sustained despite what almost everyone else believes and despite what constitutes incontrovertible and obvious proof or evidence to the contrary…" In order to date the onset of hallucinations or delusions, the symptom must have occurred repeatedly, and at a minimum of at least "2-sporadically." A rating of "2-sporadically" is defined as "the symptom has occurred more than four times within one year. A rating of "3-recurrent" is defined as "has had the symptom at least half of the time and the symptom has persisted at least three consecutive months. A rating of "4continuous" is given when the person "has had the symptom everyday or almost everyday continuously up to the initial treatment contact." Prior reports describe our standardized approach to using the SOS and deriving age at onset and DUP using consensus-based bestestimate methods (Compton et al., 2008a; Compton et al., 2009a; Compton et al., 2009b; .
The Premorbid Adjustment Scale (PAS) is the most widely used, reliable, and valid (Cannon-Spoor et al., 1982; Brill et al., 2008) measure of premorbid functioning among individuals with schizophrenia. To conservatively ensure that premorbid, and not prodromal, functioning was assessed, we did not rate functioning in any of the three age periods if prodromal or psychotic symptoms began during or within one year of that period (Monte et al., 2008) .
The 28-item Childhood Trauma Questionnaire-Short Form (CTQ-SF) measures childhood maltreatment (emotional abuse, physical abuse, sexual abuse, emotional neglect, and physical neglect) with acceptable internal consistency and test-retest reliability, as well as convergent and discriminant validity (Bernstein et al., 1994; Bernstein et al., 2003) . The Neighborhood Disorder Scale (NDS; Ross and Mirowsky, 1999) , known to have good reliability and validity, was adapted to assesses adolescent experiences with neighborhoodlevel adversity; i.e., regarding the neighborhood where participants resided for the longest period during ages 12-18 years. The Lifetime Substance Use Recall (LSUR) assesses premorbid alcohol and cannabis use . This interviewer-administered questionnaire-guided by a timeline filled out collaboratively with the participant to enhance recall-collects data on all substances used during each year from first use until hospitalization. Total estimated premorbid "dosages" of alcohol and cannabis were calculated.
Seven cognitive domains were assessed with the MCCB Neuchterlein et al., 2008) . Cognitive domains included: (1) visual and verbal processing speed (Category Fluency Test, Trail Making Test (TMT), and Brief Assessment of Cognition in Schizophrenia (BACS) symbol coding subtest), (2) verbal learning (Hopkins Verbal Learning Test-Revised (HVLT-R)), (3) visual learning (Brief Visuospatial Memory Test-Revised (BVMT-R)), (4) verbal working memory (Letter Number Sequencing (LNS)), (5) visuospatial working memory (Wechsler Memory Scale, third edition (WMS-III) block design subtest), (6) reasoning and problem solving (Neuropsychological Assessment Battery (NAB) mazes subtest), and (7) sustained attention and vigilance (Continuous Performance Test-Identical Pairs (CPT-IP)).
Data Analyses
Analyses were conducted using log-transformed DUP, though for ease of reading below, results are given using "DUP" rather than "log(DUP)" terminology. Bivariate analyses relied on Pearson correlations and Student's t-tests. Significant predictors in bivariate analyses were entered into multiple linear regressions; final models were arrived at using stepwise backward elimination. All analyses were conducted using IBM SPSS Statistics 18.0.
Results
Sample Characteristics
Participants' diagnoses include: schizophrenia, paranoid type (79, 43.9%); psychotic disorder not otherwise specified (25, 13.9%); schizophreniform disorder (22, 12.2%); schizophrenia, undifferentiated type (20, 11.1%); schizoaffective disorder, depressive type (18, 10%); schizophrenia, disorganized type (6, 3.3%); schizoaffective disorder, bipolar type (5, 2.8%); delusional disorder (3, 1.7%); and brief psychotic disorder (2, 1.1%). Basic demographic and clinical characteristics are given in Table 1 .
Demographic, Clinical, and Socio-Environmental Predictors of DUP
One of the strongest predictors of DUP is mode of onset of psychosis (acute, subacute, chronic): F(2, 139)=16.26, p<.0005, with medians of 11.2, 16.9, and 71.9 weeks, respectively. However, post-hoc tests revealed that the acute and subacute categories were not distinguishable statistically (SNK test of harmonic means, p=0.339). Figure 1 shows distributions of log(DUP) values for acute/subacute and chronic modes of onset. Age at onset of psychosis was significantly negatively associated with DUP (r=−.26, p<.001).
Years of school completed, gender, marital status, employment status, and living below the federal poverty level were not significantly related to DUP. Living with family members in the month before hospitalization was significantly associated with DUP, as was history of incarceration. Specifically, participants living with family members had a shorter DUP compared to those living alone or with others (t=2.95, df=178, p=.004; to facilitate interpretation, median DUP values in these two groups were 24.1 and 60.0 weeks, respectively). Those previously incarcerated had a longer DUP (t=3.12, df=177, p=.002;
median DUP values of 49.9 and 19.5 weeks, respectively). Having a first-degree family history of psychosis was not significantly related to DUP.
Correlations between premorbid functioning domains and DUP are shown in Table 2 . The only correlation to reach statistical significance pertained to the childhood summary score (r=.17, p=.03), which takes into account both academic and social adjustment during ages 6-11. This childhood premorbid functioning summary score was used in subsequent analyses.
Correlations between childhood maltreatment domains and DUP are given in Table 3 . All domains except physical neglect were significantly associated with DUP, r=.18-.25. The correlation between the total CTQ-SF score and DUP was r=.26 (p=.001), and this summary score was used in subsequent analyses. Lastly, neighborhood disorder was significantly correlated with DUP (r=.25, p=.001).
Given the above bivariate associations, six predictors were entered into a linear regression model-age at onset of psychosis, not living with family members, history of incarceration, childhood premorbid functioning score, CTQ-SF score, and NDS score-to eliminate redundant sources of variance. Of note, correlations among these predictors were checked to avoid problems with multi-collinearity; all correlations were <.40, with the strongest correlations being between CTQ-SF and NDS scores (r=.37, p<.001) and between CTQ-SF and childhood premorbid functioning scores (r=.34, p<.001). All other inter-correlations ranged r=.01-.26. After stepwise backward elimination, the remaining independent predictors were: not living with family members, history of incarceration, and CTQ-SF score. This model accounted for 9.2% of variance in DUP. We then tested to see if any of these independent predictors altered the association with mode of onset of psychosis (the sample size thus being reduced to n=122 because mode could not be accurately determined in all cases). Mode of onset, incarceration, and CTQ-SF score remained significant, but living situation was no longer an independent predictor of DUP. This model accounted for 31.6% of variance in DUP.
Substance Use Variables as Predictors of DUP
Our second set of analyses assessed the potential influence of premorbid alcohol and cannabis use on DUP. Because some participants had not used these substances premorbidly (thus resulting in a substantial frequency of zeros in our "premorbid dosages" of alcohol and cannabis use variables), these concepts were represented in each case by a pair of variables:
(1) use/nonuse and (2) amount of use among users. Specifically, while the use/nonuse variables are stand-alone predictors, total estimated amounts of premorbid use can only be assessed with use/nonuse in the model. After a stepwise backward elimination process, both alcohol and cannabis intake were shown to be predictors of DUP, with any cannabis use and the amount of alcohol use significantly associated with DUP. This accounted for 9.4% of the variance in DUP. We then tested to see if controlling for these predictors affected the association with mode of onset of psychosis. Mode of onset and both substance use predictors remained significant (with the combined predictors accounting for 29.6% of variance in DUP).
Associations between DUP and MCCB Domains
Correlations between DUP and seven neurocognitive domains revealed no significant or even modestly clinically meaningful associations: (1) visual and verbal processing speed (category fluency, r=.13; TMT, r=−.02; BACS symbol coding, r=.02); (2) verbal learning (HVLT-R, r=.03); (3) visual learning (BVMT-R, r=.06); (4) verbal working memory (LNS, r=− .00); (5) visuospatial working memory (WMS-III block design, r=−.00); (6) reasoning and problem solving (NAB mazes, r=.05); and (7) sustained attention/vigilance (CPT-IP, r=. 03).
Discussion
Using a rigorous approach to measuring DUP and other constructs of interest in a relatively large sample of well-characterized first-episode psychosis patients, we addressed three unresolved issues pertaining to DUP. First, we found that factors such as history of incarceration and childhood/adolescent maltreatment are indeed predictors, even when considering the strong main effect of mode of onset of psychosis. Furthermore, in bivariate tests, neighborhood disorder during adolescence was a meaningful predictor. Second, we verified an association between premorbid substance use and DUP, again independent of the main effect of mode of onset. Third, we confirmed that DUP is unassociated with diverse neurocognitive domains.
As expected, mode of onset of psychosis is a potent predictor of DUP. As we measure it, mode of onset refers to the pace at which psychotic symptoms evolve before they reach a threshold of frank psychosis; once onset of frank psychosis has occurred (and mode of onset has thus established itself), DUP begins. The strong association between mode of onset and duration of treatment delay is probably present in diverse medical conditions. To give one example, if we consider frank pain in the right lower abdomen to be 5/10 on a pain scale, pain reaching that threshold acutely is likely to prompt fairly immediate help-seeking, whereas pain reaching a 5/10 gradually is likely to be related to a longer treatment delay. Although mode of onset accounts for a substantial portion of variance in DUP, we established several new patient-level predictors of DUP. Having been previously incarcerated is associated with a longer DUP. For the first time, we document that childhood maltreatment is associated with longer treatment delay, in some cases years after such maltreatment occurs. This adds to the extensive literature on the detrimental effects of adverse early life experiences across diverse mental and physical health domains (Felitti et al., 1998; Anda et al., 2006) . Together, these findings have implications for early detection and intervention services; for example, special outreach attention might be warranted for young people in criminal justice settings and for families in disadvantaged neighborhoods.
Although most of the limited studies examining DUP among cannabis users and nonusers report a shorter DUP in users (Burns, 2012) , we found associations between substance use and a longer DUP. In addition to well-documented associations between cannabis use and poorer outcomes of psychotic disorders , these results indicate that premorbid substance use may also contribute to longer treatment delays. Longitudinal studies should clarify the nature of relations among premorbid cannabis use, age at onset, DUP, and other early-course features.
Our third analysis adds to a body of literature rejecting the notion that cognitive impairment is either the result of, or a risk factor for, treatment delays (Barnes et al., 2008; Goldberg et al., 2009; Malla et al., 2010; Perkins et al., 2005; Rund et al., 2007) . We found no meaningful associations whatsoever between DUP and seven MCCB-based neurocognitive domains. Longitudinal studies of patients after their first-episode (Rund et al., 2007) and of individuals at ultra-high risk who later developed psychosis (Becker et al., 2010) found that cognitive functioning is already impaired when first symptoms emerge and may not deteriorate further during the early course. These impairments do not appear to hinder treatment-seeking, suggesting that other variables, such as patient/illness-related, familial, and socio-environmental factors, are more influential.
At least two methodological limitations should be considered in interpreting our findings. First, given the narrow sociodemographic and clinical characteristics of our sample, generalizability of these findings to dissimilar first-episode samples in different settings is limited. However, there is a prominent dearth of research on treatment delay among young African Americans with emerging psychotic disorders. In fact, aside from our own studies, we are unaware of other research that focuses on this understudied and underserved population. There is limited research on DUP in any population, especially the African American population, and the relative homogeneity of our sample enhances internal validity of results. Second, because mode of onset of psychosis could not be confidently rated for all participants, the sample sizes for models including mode of onset were smaller (n=122 rather than n=180). Yet, our rigorous method of rating mode of onset, and our convention of not rating it when we cannot confidently do so, enhances validity of this crucial variable.
Treatment delay is a complex behavioral phenomenon driven by diverse factors, including illness-related predictors (e.g., mode of onset of psychosis, age at onset, premorbid functioning), patient-related issues (e.g., with whom one lives, history of incarceration, premorbid substance use), family-related factors such as family coping (Compton et al., 2009a) , health system-level variables like health insurance status (Compton et al., 2009b) , and, now, socio-environmental factors such as abuse and neglect during childhood/ adolescence, and even neighborhood disorder. Uncovering such determinants is of importance to early intervention services seeking to reduce DUP. 
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